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the general knowledge of the geologic formations,  the various-kinds of materials can be fairly anticipated.
The specifications should be very explicit and clear beyond all possibility of doubt in the matter of grades or classification of materials to be encountered, and the methods which will be used in measuring the quantities. Innumerable difficulties are constantly arising in the carrying out of engineering specifications from misunderstandings on these points. Materials encountered in excavation are not only various as to quality, but all gradations are found, so that it is practically impossible to determine where one classification or kind of material ends and another begins. In fact two engineers will often classify the same materials differently under the same specifications, and there is no possibility of determining such questions, except by agreeing to abide by the decision of the engineer. It is best not to have too many classes of materials, and all kinds of materials are usually grouped under three general heads, namely: IZarth, loose rock, and solid rock.1*
121. Grading". The following specifications for railroad grading are used by the Pennsylvania Railroad:
Under this head will be included all excavations and embankments required for the formation of the roadbed; cutting all ditches or drains about or contiguous to the road; the foundations of culverts and bridges, or walls; the excavations and embankments necessary for reconstructing turnpike or common roads, in cases where they are destroyed or interfered with in the formation of the railroad; and all other excavations or embankments connected with or incident to the construction of said railroad.
All cuttings shall be measured in the excavations, and estimated by the cubic yard, under the follow heads, viz: Marth, Loose Rock, Solid Itock.
Marth—will include clay, sand, loam, gravel and all other earthy matter, or earth containing loose stone or boulders intermixed, which do not exceed in si/e three cubic feet.
* In the specifications used on the Chicago Drainage Canal but two classes of materials were named, "Solid rock" and "Glacial drift." Where no solid rock was anticipated, but one class was named and thi.s was called ".Excavation." Somctime.s more than three classes arc recognized and provided for when the grades arc distinct and well marked.

